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Mem Busy, Run_lnteg :

OUTPUT;

reset Bl/: QOUTPUT,
reset B2/: QOUTPUT,
reset A3/: QOUTPUT,
reset Ad4/: QOUTPUT,
reset D1/: QOUTPUT,
reset D2/: QOUTPUT,
reset C3/: QUTPUT,
reset C4/: QOUTPUT,

sink_ext B/, sink_int_ B/
sink_ext D/, sink_int_ D

q4)

NCDE; % Sel ect Signals (active high) %

! 9% Hold Signals (active high) /
NODE; % Reset Signals (active high) %
; % Drain input when nothing else is switched on %

I NPUT;

(ext switch -> LM int switch -> Test)

OUTPUT;
OUTPUT;

I'lntegrate (active low) %

Y%used to create a pulse fromthe rising edge of Iclk

SUBDESI GN | nteg_St at es
(
clk, reset/, lclk, ADC Done,
node_sel : INPUT; % high = default
test : | NPUT,;
get __adc, w_chO, w_chl :
sel _Bl/, hold Bl, hold Bl alt,
sel B2/, hold B2, hold B2 alt,
sel A3/, hold A3, hold A3 alt,
sel A4/, hold A4, hold A4 alt,
sel D1/, hold D1, hold D1 alt,
sel D2/, hold D2, hold D2 alt,
sel _C3/, hold C3, hold C3 alt,
sel _C4/, hold C4, hold C4 alt,
sink_ext A/, sink_int_ A,
sink_ext _C/, sink_int_C,
runni ng, error : OUTPUT;
gl, 92,q93,q94 : QOUTPUT;
VARI ABLE
sm: MACHI NE
OF BITS (ql, g2, g3,
W TH STATES (
idle = B"0000",
sl set = B'0001",
sl strt = B'0010",
sl conv = B'0011",
sl w0 = B"0100",
sl wait = B"0101",
sl w1l = B"0110",
sl done = B"0111",
s2_set = B'1000",
s2_strt = B"1001",
s2_conv = B"1010",
s2 w0 = B"1011",
s2_wait = B"1100",
s2_ w1l = B"1101",
s2 done = B"1110",
sl err = B"1111"
);
sl,s2 :
h1, h2 : NODE;
ri,r2 :
clamp : NODE;
sample[1..0] : dff;
snpl e : NODE;
BEG N
sample[].clk = clk;
sample[].clrn = reset/;
sampl e[ 0] .d = Iclk;
sampl e[ 1] .d = sanple[0].q;
snple = Iclk & !'sample[1].q;
smclk = clk;
smreset = lreset/;

Integ_States.tdf
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%
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clamp = hl & h2;

1 X 1
ADC DONE is the

1 X 1
ADC DONE is the

VCC; ELSE runni ng

Mem Busy,

IF (sm!=idle) THEN running =

TABLE

% current current

% state i nputs
sm , smple , ADC Done,
idle , X , X ' X
idle , X , X ' X
sl set X , X ) X
sl strt X , 1 , X
sl strt X o, 0

% N
sl _conv , X , 0 , X
sl conv , X o, 1 \ 1
sl conv , X o, 1 \ 0
sl w0 X o, X \ 0
sl w0 X o, X \ 1
sl wait |, X o, X \ 1
sl wait X o, X \ 0
sl wil X o, X \ 0
sl wil | X o, X \ 1
sl done , X , X , X
sl done , 0 , X , X
sl done , 1 , X , X
s2_set X , X ) X
s2 strt X , 1 , X
s2_strt X o, 0
% N

s2_conv X , 0 , X
s2_conv , X o, 1 \ 1
s2_conv , X o, 1 \ 0
s2 w0 X o, X \ 0
s2 w0 X o, X \ 1
s2 wait X o, X \ 1
s2 wait X o, X \ 0
s2 wil X o, X \ 0
s2 wil X o, X \ 1
s2 _done , X , X , X
s2 _done , 0 , X , X
s2 _done , 1 , X , X

END TABLE;

sel _Bl/ = Isl;

sel B2/ = 1s2

= G\D;, END IF,;

Run_I nteg =>

0
1

X

X X

=

X X

=

=>
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next
state

sm )

idle ,
sl set

sl strt

sl strt
sl conv ,

sl conv ,
sl conv ,
sl w0

sl w0
sl wait ,

sl wait ,
sl wl |

sl wl |
sl done

idle ,
sl done
s2_set

s2_strt

s2_strt
s2_conv ,

s2_conv ,
s2_conv ,
s2 w0

s2 w0
s2 wait ,

s2 wait ,
s2 wl |

s2 wl |
s2_done

idle ,
s2_done
sl set

get _adc,

o OO

1
1

i nverse of the ADC BUSY

o oo oo oo oo (eoNoNe)

=Y

1

(eoNoNe) oo oo oo (oNoNe)

i nverse of the ADC BUSY |

Integ_States.tdf
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out put s
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l O 3y O y
ne %
0 , 0 ,
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1 , 0 ,
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0 , 0 ,
0 , 1 ,
0 , 1 ,
0 , 0 ,
0 , 0 ,
0 , 0 ,
0 , 0 ,
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sel A3/ = Isl;
sel A4l = 1s2;
sel D1/ = Isl;
sel D2/ = 1s2;
sel _C3/ = Isl;
sel _C4/ = 1s2;
reset Bl1/ = !r1;
reset B2/ = !r2;
reset A3/ = 1!r1;
reset A4/ = 1r2;
reset D1/ = !r1;
reset D2/ = !r2;
reset C3/ = 1!r1,
reset C4/ = 1r2;
I F ( nmode_sel == VCC) THEN
% I nternal Switches %
hold Bl = hl # !test;
hold B2 = h2 # ltest;
hold A3 = hl # !test;
hold A4 = h2 # ltest;
hold D1 = hl # !test;
hold D2 = h2 # ltest;
hold C3 = hl # !test;
hold C4 = h2 # ltest;
% External Switches %
hold Bl alt = hl # test;
hold B2 alt = h2 # test;
hold A3 alt = hl # test;
hold A4 alt = h2 # test;
hold D1 alt = hl # test;
hold D2 alt = h2 # test;
hold C3 alt = hl # test;
hold C4 alt = h2 # test;
% Cl anpi ng Swi tches %
sink_ext A/ =1( test # clanp );
sink_ext B/ =1( test # clanp );
sink_ext ¢ =1( test # clanp );
sink_ext O =1( test # clanp );
sink_int_ A/ =1 (ltest # clanp );
sink_int_B/f =1(ltest # clanp );
sink_int_C¢ = 1(ltest # clanp );
sink_int_ O =1 (ltest # clanp );
ELSE
% I nternal Switches %
hold Bl = hl # test;
hold B2 = h2 # test;
hold A3 = hl # test;
hold A4 = h2 # test;
hold D1 = hl # test;
hold D2 = h2 # test;
hold C3 = hl # test;
hold C4 = h2 # test;
% External Switches %
hold Bl alt = hl # !test;
hold B2 alt = h2 # !test;
hold A3 alt = hl # !test;
hold A4 alt = h2 # ltest;
hold D1 alt = hl # !test;
hold D2 alt = h2 # !test;
hold C3 alt = hl # !test;
hold C4 alt = h2 # !ltest;

% Cl anpi ng Swi tches %
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END;

Si
Si
Si
Si
Si
Si
Si
Si

nk_ext A/
nk_ext B/
nk_ext
nk_ext D/
nk_int_ A
nk_int_ B/
nk_int_C
nk_int_ D/

END | F;

I(!'test
I(!'test
I(!'test
I'(!'test
I'( test
I'( test
I'( test
I'( test

HHFHHFHHR

cl anmp
cl anmp
cl anmp
cl anmp
cl anmp
cl anmp
cl anmp
cl anmp

e e e e e e e

Integ_States.tdf
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SUBDESI GN Dat aDel ay

clk, reset/ 1 NPUT;
adc_A[15..0], adcO_strb, adc_B[15..0], adcl_strb :
Aout [ 15..0], Astrb, Bout[15..0], Bstrb : OUTPUT;
)
VARI ABLE
Aout [ 15. . 0] DFFE;
Bout [ 15. . 0] DFFE;
del ay[ 8.. 0] : DFFE;
run . SRFF;
strobe/ : NODE;
done NODE;
BEG N
Aout[].clk = clk;
Aout[].clrn = reset/;
Aout[].d = adc_A[];
Aout[].ena = adcO_strhb;
Bout[].clk = clk;
Bout[].clrn = reset/;
Bout[].d = adc_B[];
Bout[].ena = adcl_strhb;
run.clk = clk;
run.clrn = reset/;
run.s = adcO_strb # adcl_strb;
run.r = done;
delay[].clk = clk;
delay[].clrn = run.q;
delay[].ena = run.q;
delay[].d = delay[].q + 1;
| F((del ay[] >= 250) &(del ay[] < 253)) THEN strobe/
ELSE strobe/ = VCC,
END | F;
| F((del ay[] >= 253)) THEN done = VCC; ELSE done
END | F;
Astrb = strobe/;
Bstrb = strobe/;
END;

I NPUT;

= G\,

G\C;

DataDelay.tdf
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SUBDESI GN cl k_di v_500

clk, reset/: | NPUT;
Int_clk, count[7..0] : QOUTPUT,

)
% Cl ock expected to be (25 MHz / 500) %

VARI ABLE
count[7..0] . DFF;
| oad . DFF;
t oggl e : TFF;
t gl : NODE;
BEG N
count[].clk = clk;
| oad.clk = clk;
| oad. d = tgl;
toggle.t = VCC;
toggle.clk = Il oad.q;

toggle.clrn = reset/;

| F | oad. g THEN

count[].d = B"11111000";
ELSE

count[].d = count[].q - 1;
END | F;

| F (count[].q == B'00000000") THEN tgl = VCC; ELSE tgl = GND; END IF;

Int_clk = toggle.q;
END;

Page 1 of 1
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SUBDESI GN AD7

654 I nterface

(
clk, reset/, get_adc : 1 NPUT;
srcl k, eoc, busy, sync, sdata :| NPUT;
convst/, AO, xfer_active : OUTPUT;
adc_A[15..0], adcO_strb, adc_B[15..0], adcl_strb : OUTPUT,
)
VARI ABLE
sr[31..0] DFFE;
dat aA[ 15. . 0] DFFE;
dat aB[ 15. . 0] DFFE;
del ay[ 4. . 0] DFFE;
done DFFE;
strb DFFE;
BEG N
% Del ay the sanple due to ADC Input RC filter %
delay[].clk = clk;
delay[].clrn = get_adc; % reset clock when not active %
delay[].d = delay[].q + 1;

| F(del ay[] > 25) THEN

delay[].ena = G\D; % not counting %
convst/ = GND; %active now %
ELSE
del ay[].ena = VCC; %still counting %
convst/ = VCC, %ot active yet%
END | F;
% I nput Serial Data Shift Register %
sr{].clk = srclk;
sr{].clrn = reset/;
sr[].ena = sync;
sr[0].d = sdata;
sr{31..1].d = sr[30..0].q;
% Buf fer Register for the A channel Data %
dat aA[ 15..0].clk = lsync;
dataA[15..0].clrn = reset/;
dat aA[ 15..0].ena = VCC;
dat aA[ 15..0].d = sr[31..16].q;
adc_A[ 15.. 0] = dataA[ 15..0].q;
% Buf fer Register for the B channel Data %
dataB[ 15..0].clk = lsync;
dataB[15..0].clrn = reset/;
dat aB[ 15..0].ena = VCC;
dat aB[ 15..0].d = sr[15..0].q;
adc_B[ 15.. 0] = dataB[15..0].q;
A0 = G\B; % get adc data from I NAL1 and INB1 %
done.clk = clk; % synchroni ze the asyncronous busy si gnal
done.clrn = reset/;
done.ena = VCG;
done. d = ! busy;
xfer_active = !done.q;
strb.clk = clk;

%

AD7654 _Interface.tdf
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strb.clrn = reset/;

strb.ena = VCC,

strb.d = done. q;

adcO_strb = done.q & !strb.q;
adcl_strb = done.q & !strb.q;

END;
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ResetTimer
INPUT CLK OUTPUT
CLK [ NEyY P e clk Int_rst_out/ > RESETV
RESET/ [ P @ reset/
RESET_1_IN/ [ | ’\\'/EléT Int_rst_in/
inst
ResetTimer
CLK
O RESET] clk Int_rst_out/ QUTPUT — > RESET_2/
O reset/
RESET 2_IN/ [ INPUT Int_rst_in/
instl
ResetTimer
CLK
O RESET] clk Int_rst_out/ QUTPUT > RESET_3/
@ reset/
RESET_3_IN/ [ | ’\\'/EléT Int_rst_in/
inst2
ResetTimer
CLK
SESET] clk Int_rst_out/ QUTPUT [~ RESET 4/
reset/
RESET 4_IN/ [ INPUT Int_rst_in/
inst3

Page 1 of 1 Revision:
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SUBDESI GN Reset Ti mer

(
clk, reset/ :INPUT;
Int_rst_in/ : | NPUT;
Int_rst_out/ : OUTPUT;

)

VARI ABLE

del ay[7..0] : DFFE;

run . SRFF;

done : NODE;

BEG N
run.clk = clk;
run.clrn = reset/;
run.s = !Int_rst_in/;
run.r = done;
delay[].clk = clk;
delay[].clrn = run.q;
delay[].ena = run.q;
delay[].d = delay[].q + 1;
| F((del ay[] >= 2)&(delay[] < 252)) THEN Int_rst_out/ = G\G;
ELSE Int _rst _out/ = VCC,
END | F;
| F((del ay[] >= 252)) THEN done = VCC; ELSE done = GN\DG;
END | F;

END;
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SUBDESI GN DAC7731 Interface

(
clk, reset/, w _dacs | NPUT,;
DAC A[15..0], dacA w, DAC B[15..0], dacB w : | NPUT,;
dac_busy : OUTPUT;
DAC_SCLK, DAC_CS/, DAC _DATA, DAC _LDAC : QOUTPUT;
sregcl k, q1,92,sr_done, sr_cnt[4..0] : OUTPUT;
)
VARI ABLE
sm: MACHI NE
OF BITS (g1, g2)
W TH STATES (
idle = B"00",
ld sr = B"01",
clk sr = B"11",
| d dac = B"10"
)
cl k/ 2 TFF;
sr[31..0] DFFE;
dat aA[ 15. . 0] DFFE;
dat aB[ 15. . 0] DFFE;
sr_cnt[4..0] DFFE;
sync_cs DFFE;
strt_Id NODE;
BEG N
% Buf fer Register for the A channel Data %
dataA[ 15..0].clk = clk;
dataA[15..0].clrn = reset/;
dat aA[ 15..0].ena = dacA wr;
dataAl 15..0].d = DAC_A[ 15..0];
% Buf fer Register for the B channel Data %
dataB[15..0].clk = clk;
dataB[15..0].clrn = reset/;
dat aB[ 15..0].ena = dacB wr;
dataB[ 15..0].d = DAC B[ 15..0];
% 80 ns clk for DAC data cl ock %
clk/2.clk = clk;
clk/2.clrn = reset/;
clk/2.t = VCC;
sregclk = clk/2.q;
DAC_SCLK = Iclk/2.q;
% Syncroni ze the DAC CS/ to the DAC SCLK %
% sync_cs.clk = DAC_SCLK;
sync_cs.clrn = reset/;
sync_cs.d =strt_Id;
DAC CS/ = lsync_cs.q;
%
% I nput Serial Data Shift Register %
sr{].clk = sregclk;
sr{].clrn = reset/;

DAC7731_Interface.tdf
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sr[].ena =

if (w_dacs) THEN sr[15..0].d = dataA[15..0].q;
sr{0].d = G\D; sr[31..1].d = sr[30.

ELSE
END | F;

DAC _DATA = s

% Counter to count the 32 clocks for

sr_cnt[].clk
sr_cnt[].clr

| F(sm==1d_

ELSE
END | F;

I F((sm == cl
ELSE
END | F;

| F(sr_cnt[]
ELSE
END | F;

% st ate nmach
smclk = sre
smreset = 1!
TABLE
% current
% st at e
sm ,

idle ,
idle ,

| d_sr ,
| d_sr ,

clk_sr
clk_sr
| d _dac

END TABLE;

END;

I DAC CS/ # wr_dacs;

r{31].aq;

= sregcl k;
n = reset/;
sr) THEN sr_cnt[].d = 31;
sr_cnt[].d = sr_cnt[].q - 1;
k_ sr)#(sm==1d_sr)) THEN sr_cnt[].ena

> 0) THEN sr_done
sr_done

sr_cnt[].ena

G\C;
VCC;

ine to control the DAC wite sequence %

gcl k;
reset/;

current
i nputs

wr _dacs, sr_done

0 , X
1 , X
X , 1
X , 0
X , 0
X , 1
X , X

next

state
= sm , dac_busy,
=> jdle , 0 ,
=> | d_sr , 0 ,
=> | d_sr , 1 ,
=> clk_sr 1 ,
=> clk_sr 1 ,
=> | d_dac , 1 ,
=> jdle , 1 ,

0] . q;

| oadi ng the DACs %

VCC;
G\C;

current
out put s

DAC_CS/, DAC_LDAC

1 l
1 l

e

o OO

oo oo oo

=Y

DAC7731_Interface.tdf

sr{31..16].d = dataB[15..0].q;

%
%
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CLK
- RESET/

ADCO_[15..0]
" RD_CHO
WR_CHO

- Clear_Buffer

ADC1_[15..0]
~ RD_CH1
.~ WR_CH1

cir_buffer
wpur - CLK PTRO_[15..0]
' VEC — RESET/ clk buf_ptr[15..0] SOREEN
[ VCC reset/ val_out[15..0] BOUFFER MTO
ADCO_[15..0] chan buffer_empty RDO/
D_:-E/?STL%—CHO val_in[15..0] rd/ WRO/
[ |,\\,/|SST "WR_CHO rd_mem wr/ BUSYO
: VLG Clear_Buffer wr_mem busy
[ ”\\I/E%T clr_buf error —
ql —
92 —
a3 —
N | inst
GND
VCC
cir_buffer
CLK PTR1.[15..0]
RESET/ clk buf_ptr[15..0] D1 15.0]
reset/ val_out[15..0] BUFFER MT1
wpur . ADCL_[15..0] Chafj buffer_empty =IO T] X
DWTD_CM val_in[15..0] rd/ T
== WR_CHL e v [ BUSVI
[ VEL Clear_Buffer wi_mem busy
clr_buf error
ql
g2
g3
inst2

SRAM _ Interface.bdf
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PTRO_[15..0] OR2 A5, 0
PTRL [15..0] D Ty —
inst4
DO_[15..0] OR2 DI15..0
D1 115..0] ) N [15.0] OUTPUT _——
= .
inst5
RDO/ AND2
% RD1/ \ RD/ QUTPUT _ ——
B inst6
WRO/ AND2
WR1/ \ WR/ OUTPUT _ ——
” inst7
BUSYO OR2 BUSY
~ BUSY1 ) N OUTPUT ——
~ inst8
BUFFER_MTO SUTPUT
BUFFER_MTL1 L —
% OUTPUT :)
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SUBDESI GN cir_buffer

chan, val _in[15..0],

buf fer_enpty, rd/, w/,
error, ql,q2,93 : OUTPUT,

(
clk, reset/,
buf _ptr[15..0],
)
VARI ABLE

sm: MACHI NE
OF BITS (ql, g2,
W TH STATES (

idle = B" 000",
set _rd = B"001",
read = B"011",
wite = B'010",
wr _done= B"110"
rd done= B"111",
errl = B"100",
err2 = B"101"
);

% Circular Buffer Variables %
in_ptr[14..0] DFFE
nx_ptr[14..0] DFFE
out _ptr[14..0] DFFE
ptr_reset/ NCDE
incr_inp, incr_outp : NODE
wrap : NODE

BEG N

smclk = clk;
smreset = lreset/;
TABLE
% current current
% state i nputs
sm , W_mem, rd_nem
idle , 0 ' 0
idle , 1 ' X
idle , 0 ' 1
set rd , X , X
read , X ' X
wite . X ' X
rd_done , X : 1
rd_done , X : 0
wr _done , 1 , X
wr _done , 0 , X
errl , X ; X
err2 X X

q

val _out[15..0]
busy :

3)

OUTPUT:

rd mem w_nem clr_buf

% the nx_ptr hel ps

next

state

=>

=>

=>

=>

=>

=>

=>

=>
=>

=>
=>

=>
=>

sm
idle
wite
set _rd
r ead
rd_done

wr _done

rd_done
idle

wr _done
idle

idle
idle

det ect wrapping of other

OUTPUT;

I NPUT;

current
out puts
i ncr_inp, incr_outp,
O y O l
O y O 1
O y O l
O y O l
O y 1 l
1 y O l
O y O l
O y O l
O y O l
O y O l
O y O l
0 0

rd/,

O O RrRRRE

e

cir_buffer.tdf

poi nters %

busy

Page 1 of 2

%
%

error

oo oo o o o (oNoNe)

e
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END TABLE;

I F (!w/) THEN buf _ptr[14..0] = in_ptr[14..0].q9 ; buf_ptr[15] = chan;
ELSIF (!rd/) THEN buf_ptr[14..0] = out_ptr[14..0].q; buf_ptr[15] = chan;
ELSE buf ptr[] = G\BG;

END | F;

val _out[] =val _in[] & ('w/); %val _out[] = G\Dif w_nem is not active %
% Circul ar Buffer Pointers ===============—=—=======—=—=—=—=======—===== ()

ptr _reset/ = !(lreset/ # clr_buf);

% | nput Poi nter channel %

in_ptr[].clk = clk;

in_ptr[].clrn = ptr_reset/;

in_ptr[].ena = incr_inp;

inptr[].d =in_ptr[].q +1;

I L %

% next I n Pointer channel %

nx_ptr[].clk = cl k;

nx_ptr[14..1].clrn = ptr_reset/;

nx_ptr[0].prn = ptr_reset/;

nx_ptr[].ena = incr_inp;

nx_ptr[].d = nx_ptr[].q + 1;

| F(nx_ptr[] == out_ptr[]) THEN % The nx_ptr warns of wrapping in_ptr past out_ptr %

END;

wrap = VCC; % ACTI VE % %A flag is set to nove the out pointer with the in %
ELSE
wrap = GND; % NOT ACTI VE %
END | F;
R e e %
% Qut put Poi nter channel %
out _ptr[].clk cl k;
out _ptr[].clrn ptr_reset/;
out_ptr[].ena (incr_outp # (incr_inp & wap)); %tw ways to advance this counter

IF (out_ptr[] == in_ptr[]) THEN
out _ptr[].d = out_ptr[].q;
buf fer_empty = VCC;

ELSE
buf fer_empty = G\DG;

END | F;

out_ptr[].d = out_ptr[].q +1;
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